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Characterize Innate Anti-Viral Immune Responses Using Cord Blood in a Birth Cohort Study Jamee R. Castillo, MD 1 , Amanda Barlow, PhD 1 , Amy Dresen 1 , Brent F. Olson 2 , Tamara A. Koepel 2 , Iris A. Reyes, MPH 2 , Jennifer Meece, PhD 2 , Michael D. Evans, MS 1 , Casper G. Bendixsen, PhD 2 , Matthew C. Keifer, MD, MPH 2,3 , James E. Gern, MD, FAAAAI 1 , and Christine M. Seroogy, MD, FAAAAI 1 ; 1 University of Wisconsin School of Medicine and Public Health, Madison, WI, 2 National Farm Medicine Center, Marshfield Clinic Research Foundation, Marshfield, WI, 3 University of Washington, Seattle, WA. RATIONALE: Farm exposure is protective against asthma and our preliminary findings suggest viral respiratory illnesses (VRIs). Type I interferon responses are immature in neonates, however the relationship between varied immune maturation markers has not been studied. Proteomic and flow cytometry assays were used to characterize neonatal immune responses to rhinovirus (HRV-A16) and viral-associated TLRs, and the results of these two assays were compared. METHODS: In a prospective birth cohort study, cord blood was collected from farm and non-farm neonates. 19 study subjects (10 farm and 9 nonfarm) were analyzed. Blood mononuclear cells were isolated and stimulated with HRV-A16 and viral-associated TLR agonists (R848 & CpGA). Multi-parameter flow cytometry and multiplex, bead-based assays were used to determine innate and adaptive immune responses. Spearman's rank coefficient was calculated to determine correlation between assays. RESULTS: For HRV and R848 agonists, IFNa2 supernatant levels were positively correlated with plasmacytoid dendritic cell (pDC) IFN integrated mean fluorescence intensity (iMFI, r s 50.560, p50.013 and r s 50.512, p50.025, respectively) and were not correlated with pDC maturation (CD40+CD86+). IP-10, important in effector T cell recruitment, was secreted by stimulated cord blood cells with the highest levels detected with HRV stimulation (p<0.0001). HRV stimulation demonstrated IP-10 correlation with B cells and conventional dendritic cells maturation (% CD40+CD86+, r s 50.595, p50.009 and r s 50.562, p50.015, respectively). CONCLUSIONS: Proteomic and flow cytometry assays provide a complementary, detailed characterization of neonatal anti-viral responses and will be used to identify correlates of immune protection against VRIs. These studies will determine the impact of farming exposure on anti-viral responses and clinical correlates.
Viral Detection and Cytokine Profile in Early Transient Wheeze and Childhood Asthma
Masahiko Kato 1 , Shinichi Matsuda 1 , Kazuo Suzuki 1 , Mariko Nukaga 1 , Mayumi Enseki 1 , Hideyuki Tabata 1 , Kota Hirai 1 , Yoshiyuki Yamada 2 , Kenichi Maruyama 2 , Yasuhide Hayashi 3 , and Hiroyuki Mochizuki 1 ; 1 Department of Pediatrics, Tokai University School of Medicine, Isehara, Japan, 2 Gunma Children's Medical Center, Shibukawa, Japan, 3 Gunma Red Cross Blood Center, Maebashi, Japan. RATIONALE: Wheeze is a common respiratory symptom in preschool children. Several clinical parameters, including gestational age at birth, parental atopy, and early-life sensitization, are associated with the development of asthma and are used to differentiate between asthma and transient wheeze in early infancy; however, they are only moderately successful. Here, we investigated respiratory viruses and various cytokines/chemokines in transient wheeze cases and established asthma cases. METHODS: We analyzed peripheral eosinophil counts, and 27 cytokines/ chemokines in acute exacerbations among 14 transient wheeze and 32 asthma cases, controls (no wheeze) aged from 6 months to 6 years, and in non-symptomatic transient wheeze and asthma cases. Viruses were detected using antigen detection kits and/or RT-PCR, followed by direct DNA sequencing analysis. Serum cytokines/chemokines were measured using a multi-cytokine detection system. RESULTS: The two major viruses detected, rhinovirus and respiratory syncytial (RS) virus, were dominant in acute asthma cases. However, RS virus, rhinovirus, human metapneumovirus, parainfluenza virus, coronavirus, and human bocavirus were detected at almost equal levels in transient wheeze cases. Serum IL-4, IL-6, and IL-9 levels were significantly elevated in acute asthma compared with transient wheeze. Conversely, IL-8 and IL-12 values were significantly higher in transient wheeze than in acute asthma. Elevated IL-5 and IP-10 levels compared with controls were significantly higher in acute asthma than in nonsymptomatic asthma cases. On the other hand, only IP-10 was significantly higher in transient wheeze than in non-symptomatic transient wheeze cases. CONCLUSIONS: Cytokine profiles differ between transient wheeze and childhood asthma. RATIONALE: Statins have potent anti-inflammatory effects but their mechanism of action in the lung remains unclear. We investigated the pulmonary and systemic effects of nebulization of 2 common statins, one hydrophobic and one hydrophilic, or their drug vehicles (PBS and 10% ethanol, respectively) in non-human primates. METHODS: Adult female rhesus macaques (n56) were nebulized for 7 consecutive days and studied 1 day before, 1 day post treatment (dpt), and 4 dpt. Differential cell counts and immune phenotyping (from blood, bronchoalveolar lavage [BAL] and thoracic lymph nodes [LN]) were performed by flow cytometry and oxidative stress-related gene and protein expression was assessed from the lung tissue upon necropsy (7dpt). RESULTS: Eosinophils, neutrophils, dendritic cells (DCs), CD4+, and CD8+ T cells expanded in the blood and were recruited to the airways 1-4 dpt in both vehicle and statin-treated groups. pDCs, pro-inflammatory CD16+, CD4+ and CD8+ T cells migrated to the LN by 5 dpt in both groups, but in reduced levels in statin-treated animals. A trend of decreased activation of CD16+ DCs and plasmacytoid DCs (pDCs) was observed in the lung and LN of statin-treated animals. NRF-2-dependent antioxidant protein levels were elevated in lung tissue in statin-treated compared to vehicle-treated groups. CONCLUSIONS: Immune activation was observed in both the airways and periphery following nebulization exposure to vehicle alone, with a tendency towards reduction of inflammation in statin-treated groups. This study establishes a method to evaluate nebulization-induced effects that can be extended to preclinical testing of inhaled therapies.
